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ABSTRACT 
The study aims at assessing state of biodiversity of the forest resources in the 
forest reserve and how these resources could be utilized to fulfill the 
diversity of local and urban needs. The study also, aims at adoption of 
conservational utilization of the forest and rehabilitation of degraded areas 
involving local communities’ in collaboration with the FNC. 
            
Data collected based on two inventories in 1998 and 2007. A systematic 
sampling carried out in both inventories using 1.25% sampling percent.  
Comparison between the results of the two inventories of 1998 and 2007 
indicated that there is an increase in stocking density in the forest. The 
number of trees increased from 47 stems per hectare in 1998 to 77 per 
hectare in 2007. The study revealed that the alpha-biodiversity at Umabdalla 
forest reserve was equal to 53 tree species. Although some of the tree 
species like Boswillia papyrifera decreased in number, other species like 
Acacia senegal, Ziziphus spina-christi and Balanites aegyptiaca showed an 
increase as from 1998 to 2007. The four management units of the forest 
reserves, on which the forest organization is based, showed similarity in the 
values of alpha-biodiversity and that there are 26 tree species common to the 
four units. 
 
A social survey carried in 2007 targeted the local communities that have 
direct impacts on the forest reserve. Hundred families randomly selected 
from different villages and nomads groups for answering the questionnaire 
concerning their perceptions towards trees diversity, forests reservation and 
protection. The study indicated that most of the local people are depending 
 x
on non-wood forest products in their income generation and other uses, and 
they are willing to participate in forest conservation. 
The study recommended that high consideration should be given to 
reforestation to increase tree cover and diversity. To fulfill this objective, 
intensive forest extension recommended raising the knowledge of local 
people about tree planting and conservation. The study recommended that 
local people encouraged through their traditional leaders to contribute in 
forest reserve protection and rehabilitation by introducing agroforestry 
practices in poorly stocked areas in the forest using a high value tree species.       
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 ﺧﻼﺻﺔ اﻟﺒﺤﺚ
ﻟﺘﻠﺒﻴﺔ وآﻴﻔﻴﺔ اﺳﺘﻐﻼﻟﻬﺎ  ﺣﺎﻟﺔ اﻟﺘﻨﻮع اﻵﺣﻴﺎﺋﻰ ﺑﺎﻟﻐﺎﺑﺎت اﻟﻤﺤﺠﻮزةﻬﺪف ﺗﻘﻴﻴﻢ ﺑأﺟﺮﻳﺖ هﺬﻩ اﻟﺪراﺳﺔ  
وﺗﻬﺪف اﻟﺪراﺳﺔ أﻳﻀُﺎ إﻟﻰ ﺗﺒﻨﻰ اﻻﺳﺘﺨﺪام  .واﻟﺤﻀﺮﻳﺔ ﻤﺠﺘﻤﻌﺎت اﻟﻤﺤﻠﻴﺔاﻻﺣﺘﻴﺎﺟﺎت اﻟﻤﺘﻨﻮﻋﺔ  ﻟﻠ
وذﻟﻚ ﺑﻤﺸﺎرآﺔ اﻟﻤﺠﺘﻤﻌﺎت اﻟﺬي ﻳﺤﺎﻓﻆ ﻋﻠﻰ اﻟﻐﺎﺑﺔ وﻳﺴﺎﻋﺪ ﻋﻠﻰ إﻋﺎدة ﺗﻌﻤﻴﺮ اﻟﻤﻨﺎﻃﻖ اﻟﻤﺘﺪهﻮرة 
 . اﻟﻤﺤﻠﻴﺔ ﺑﺎﻟﺘﻌﺎون ﻣﻊ اﻟﻬﻴﺌﺔ اﻟﻘﻮﻣﻴﺔ ﻟﻠﻐﺎﺑﺎت
ﺎﺳﺘﺨﺪام اﻟﻨﻈﺎم ﺑ 7002 و 8991ﺧﻼل ﻋﺎﻣﻲ  ﻋﻠﻰ ﺣﺼﺮ ﻣﻮارد اﻟﻐﺎﺑﺔ اﻋﺘﻤﺎدًا ﺟﻤﻊ اﻟﻤﻌﻠﻮﻣﺎتﺗﻢ 
اﻟﻤﻘﺎرﻧﺔ ﺑﻴﻦ ﻧﺘﺎﺋﺞ اﻟﺤﺼﺮ ﻟﻠﻌﺎﻣﻴﻦ  أﻇﻬﺮت  .%52.1ﺗﺴﺎوى اﻟﻤﻨﺘﻈﻢ ﻟﺘﻮزﻳﻊ اﻟﻌﻴﻨﺎت ﺑﻨﺴﺒﺔ ﺗﻤﺜﻴﻞ 
ﺷﺠﺮة  77إﻟﻲ  8991ﺷﺠﺮة ﻟﻠﻬﻜﺘﺎر ﻟﻠﻌﺎم  74أن اﻟﻜﺜﺎﻓﺔ اﻟﺸﺠﺮﻳﺔ زادت ﻣﻦ  (7002و   8991)
ورﻏﻢ أن ﺑﻌﺾ . ﺑﺎﻟﻐﺎﺑﺔ ُﺎﻧﻮﻋ 35ﺸﺠﺮي ﺑﻠﻎ اﻟﺘﻨﻮع اﻟأن إﻟﻰ اﻟﺪراﺳﺔ  ﺷﺎرتأ. 7002ﻟﻠﻬﻜﺘﺎر ﻟﻠﻌﺎم 
أﻧﻮاع اﻷﺷﺠﺎر ﻣﺜﻞ اﻟﻄﺮق ﻃﺮق ﻗﺪ أﻇﻬﺮت ﻧﻘﺼُﺎ ﻓﻲ اﻟﻜﺜﺎﻓﺔ اﻟﺸﺠﺮﻳﺔ إﻻ أن ﺑﻌﺾ ﺁﺧﺮ ﻣﻦ اﻷﺷﺠﺎر 
وﻗﺪ .  7002و   8991ﻣﺜﻞ اﻟﻬﺸﺎب واﻟﺴﺪر واﻟﻬﺠﻠﻴﺞ ﻗﺪ أﻇﻬﺮ زﻳﺎدة ﻓﻲ آﺜﺎﻓﺘﻬﺎ وذﻟﻚ ﺑﻴﻦ ﻋﺎﻣﻲ  
ﻐﺎﺑﺔ أﻇﻬﺮت ﺗﺸﺎﺑﻪ ﻓﻲ أﺷﺎرت اﻟﺪراﺳﺔ إﻟﻰ أن اﻟﻮﺣﺪات اﻹدارﻳﺔ اﻷرﺑﻊ اﻟﺘﻲ ﻳﻌﺘﻤﺪ ﻋﻠﻴﻬﺎ ﺗﻨﻈﻴﻢ اﻟ
    .ﻧﻮع ﻣﻦ اﻷﺷﺠﺎر ﻣﺸﺘﺮآﺔ ﺑﻴﻦ اﻟﻮﺣﺪات اﻷرﺑﻊ 62  ﻗﻴﻤﺔ  اﻟﺘﻨﻮع اﻷﺣﻴﺎﺋﻰ وأﺷﺎرت إﻟﻰ أن هﻨﺎﻟﻚ
وﺑﺎﺳﺘﺨﺪام  .اﻟﻐﺎﺑﺔ ﻰأﺟﺮى ﻣﺴﺢ اﺟﺘﻤﺎﻋﻲ ﻣﺴﺘﻬﺪﻓُﺎ اﻟﻤﺠﻤﻮﻋﺎت اﻟﺘﻲ ﺗﺆﺛﺮ ﻋﻠ 7002وﺧﻼل ﻋﺎم  
اﻟﺮﺣﻞ وذﻟﻚ ﻟﻤﻞء اﺳﺘﻤﺎرة  اﻟﻨﻈﺎم اﻟﻌﺸﻮاﺋﻲ ﺗﻢ اﺧﺘﻴﺎر ﻣﺎﺋﺔ ﻣﺴﺘﻬﺪف ﻣﻦ اﻷﺳﺮ وﻣﺠﺘﻤﻌﺎت ﻓﺮﻗﺎن
وﻗﺪ أﺷﺎرت اﻟﺪراﺳﺔ   .اﻟﺨﺎص ﺑﻔﻬﻤﻬﻢ ﻋﻦ اﻟﺘﻨﻮع اﻻﺣﻴﺎﺋﻰ واﻟﺤﻔﺎظ ﻋﻠﻰ اﻟﻐﺎﺑﺎت وﺣﻤﺎﻳﺘﻬﺎ اﻻﺳﺘﺒﻴﺎن
إﻟﻰ أن ﻣﻌﻈﻢ اﻟﺴﻜﺎن اﻟﻤﺤﻠﻴﻴﻦ ﻳﻌﺘﻤﺪون ﻋﻠﻰ ﻣﻨﺘﺠﺎت اﻟﻐﺎﺑﺎت ﻏﻴﺮ اﻟﺨﺸﺒﻴﺔ ﻟﻠﺤﺼﻮل ﻋﻠﻰ اﻟﺪﺧﻞ 
ُﺎ ﻋﻠﻰ اﺳﺘﻌﺪاد ﻟﻠﻤﺸﺎرآﺔ ﻓﻲ اﻟﺤﻔﺎظ وهﻢ أﻳﻀ. وﻟﻼﺳﺘﺨﺪاﻣﺎت اﻷﺧﺮى ﻣﺜﻞ اﻟﻐﺬاء واﻷدوﻳﺔ واﻟﻤﺮﻋﻰ
 .ﻋﻠﻰ اﻟﻐﺎﺑﺎت
وﻟﺘﻨﻔﻴﺬ هﺬﻩ . أوﺻﺖ اﻟﺪراﺳﺔ ﺑﺎﻻهﺘﻤﺎم ﺑﺎﻻﺳﺘﺰراع وذﻟﻚ ﻟﺰﻳﺎدة اﻟﻐﻄﺎء اﻟﺸﺠﺮي واﻟﺘﻨﻮع اﻷﺣﻴﺎﺋﻰ
اﻷهﺪاف أوﺻﺖ اﻟﺪراﺳﺔ ﺑﺘﻜﺜﻴﻒ اﻹرﺷﺎد اﻟﻐﺎﺑﻰ ﻟﺮﻓﻊ اﻟﻮﻋﻲ واﻟﻤﻌﺮﻓﺔ ﺑﻴﻦ اﻟﺴﻜﺎن اﻟﻤﺤﻠﻴﻴﻦ ﺑﺄهﻤﻴﺔ 
وآﺬﻟﻚ أوﺻﺖ اﻟﺪراﺳﺔ ﺑﺘﺸﺠﻴﻊ اﻟﻤﻮاﻃﻨﻴﻦ ﻋﺒﺮ اﻟﻘﻴﺎدات اﻟﺘﻘﻠﻴﺪﻳﺔ  .واﻟﺤﻔﺎظ ﻋﻠﻴﻬﺎ زراﻋﺔ  اﻷﺷﺠﺎر
ﻟﻴﺸﺎرآﻮا ﻓﻲ ﺣﻤﺎﻳﺔ اﻟﻐﺎﺑﺎت اﻟﻤﺤﺠﻮزة وإﻋﺎدة ﺗﻌﻤﻴﺮهﺎ وذﻟﻚ ﺑﺘﺒﻨﻲ  ﻋﻤﻠﻴﺎت اﻟﺘﺸﺠﻴﺮ اﻟﺰراﻋﻲ  
  .اﻟﻘﻴﻤﺔ اﻟﻌﺎﻟﻴﺔ تﺑﺎﻟﻤﻮاﻗﻊ ﺿﻌﻴﻔﺔ اﻟﻜﺜﺎﻓﺔ ﺑﺪاﺧﻞ اﻟﻐﺎﺑﺔ وزراﻋﺔ اﻷﺷﺠﺎر ذا
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CHAPTER ONE 
INTRODUCTION 
1.1 General 
Sudan is a vast country with an area of one million square miles (about 
250.58 million hectares), extending between latitudes 4°N and 23°N and 
longitudes 22° E and 38° E.  Sudan is bounded on the east by the Red Sea 
and on the other sides by nine African countries. Sudan is characterized by 
diverse climatic conditions. The annual rainfall varies between less than 100 
mm/annum, in the north desert to about 1200 mm/annum, in the equatorial 
southern region. The country is administratively divided into 117 localities, 
which are grouped into 26 states. 
 
Forestry activities in the Sudan commenced at the beginning of the 20th 
century. Following the Battle of Karare between the Mahdist army and the 
Anglo-Egyptian army, and the start of condominium rule in 1898, the 
condominium government commissioned an Indian forester to tour the 
country and produce a comprehensive report about the state of forests in the 
country. As a result, of the report the Woods and Forests Ordinance was 
published in 1901 and the Department of Woodlands and Forests was 
established the same year. The Ordinance had been replaced in 1908 by the 
promulgation of the First Forest Act (Elmahi and Abdel Magid, 2002).  
 
Legislative measures continued ever since. The most salient of these is the 
endorsement of Sudan’s Forest Policy in 1932, the Central and Provincial 
Forest Ordinances (1932), the Royalty Ordinance (1939), the Local 
Government Act of 1972, Regional Government Act 1980, the amendment 
thereof in 1985, the revision of Forest Policy in 1986 and the creation of the 
 2 
 
 
 
Forests National Corporation (FNC), Revision of Forest Act in 1989 and 
lately the Law of Forests and Natural renewable resources in 2002. FNC 
policy has passed through many amendments, since 1902 and the Forest 
Laws as a part of that policy were also oriented and modified according to 
the stage requirements. Moreover, Elsiddig et al. (1998) stated that, the 
legislation was more oriented towards control and punishment rather than 
directed towards development of forests and fulfillment of people needs. 
     
The forests and woodlands cover 17.68% of the total land area in the Sudan 
(FAO, 1990). The forest reserves approximate represent 12.5 % of the total 
area of the Sudan (CNS 1992 – 2002). However, the Sudan aims to increase 
the reserved forest areas up to a minimum of 25% of the area of the country. 
The available growing stock in Sudan is unevenly distributed. The forest 
cover of the Sudan was estimated by FAO (1990) to approximately 40% of 
the total area (100 million hectares). Brown and Wolf (1984) estimated the 
standing forest biomass to approximate 2.4 millions cubic meters up to the 
mid-sixties but from then the cover continued to decline. Africover (2003) 
stated that the forest cover in Sudan approximates 31 million hectares.  
  
The role of forestry in environmental protection is very well documented 
(World Bank, 1986 and Elsiddig et al., 2007). At local level, the forests 
regulate water supplies, support food production, and indirectly maintain soil 
fertility for agriculture and regulation of microclimate (FAO, 1990). The role 
of forests in desertification control is recognized. Desertification is 
accentuated by drought and unreliable rainfall, which have resulted in a 
southward extension of the zone of desertification. The main problems in the 
desertification process include related to land use of which agricultural 
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expansion is a major cause (Glover 2005). 
 
The state of tree vegetation influences the quality of life of rural people 
through its potential for the production of forest products, which play a very 
important role in poverty alleviation. Natural forests provide a diversity of 
uses and benefits to the local communities. However, the uses of these 
resources were not based on sound information and management plans 
(Elsiddig et al., 2007).  
   
The abundant resources of natural forests, since long time ago, were 
encouraging local people to over-exploit the forests for income generation 
and livelihood support. However, they grow crops, rear animals and get 
other forest benefits. Local communities can be encouraged to participate in 
forest resources management and conservation. 
 
1.2 Problem Statement 
Many studies agree that agricultural expansion has resulted in forest cover 
decline. Elsiddig et al (2007) estimates that the deforestation rate continues 
at an average of 0.455 million hectare per year. The study of vegetation 
change by Lamprey (1975), proving a movement of the desert boundary of 
5-6 km/year. The forests cover deterioration was continuous, according to 
what was stated by Badi et al. (1989) that forests in Sudan in 1981 were 
estimated to cover 559000 km2 (55,900,000ha), while in 1990 World Bank 
(1995), reported that it had been reduced to 454000 km2 (45,400,000ha) at 
average loss of about 7.5 km2 (7500ha) per year. 
There have been many factors contributing to the decline of the forest 
resources in the study area, including population growth, agricultural 
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expansion, land clearing and consumption of wood for energy and building 
purposes. 
Sudan's national forest policy of 1986 encourages individual, community and 
institutional forestry, and tree growing as part of or an alternative to crop 
cultivation. Over and above, the policy stressed the role of forests in 
environmental protection, stressed the role of forest extension and 
conceptualized the multiple uses of forests. A major handicap in the 
formulation of national forests development policies is the lack of recent 
survey data on exact extent of past deforestation and on growing stock 
volume in the remaining forest area (World Bank, 1986). Considerable 
efforts has been made by donor projects to enhance local communities to 
participate in conservation of forest resources, support integrated land use 
management in savanna woodland, and involve people in forests 
management (Abdel Magid and Elsiddig 2003). Projects concepts or 
participatory management was based on the perception that trees and forests 
provide essential products and services at local level and to the nation. 
 
This means that many people and interested groups have a stake in how 
forests should be managed. Hence, one of the biggest challenges facing 
forest managers is how to incorporate the views and desires of the diverse 
groups of forests users into forest management decisions (Hadley, 1985). 
Forest reserves in Sudan constitute the remaining resources that may provide 
the potential for a diversity of uses and benefits to the local communities.  
 
Management approaches that incorporate the local people may constitute a 
suitable strategy for forest cover conservation (Elsiddig 2004).  Provisions of 
wood and Non-wood products constitute the basis for mutual collaboration 
 5 
 
 
 
between local people and forest authorities to develop integrated 
management system for the benefit of both partners (Abdel Magid and 
Elsiddig, 2003). Sudan is aware about the decline of forest cover and tried to 
develop strategies for improving the forest stock. Participatory and 
collaborative management are included in such strategy. Like other parts in 
Sudan, Umabdalla natural forest reserve is facing severe damage of forest 
cover attributed to lack of proper forest management and organized 
programs to raise the awareness of the local people towards forest 
conservation (World Bank, 1986).  
 
1.3 The objectives of the study  
The main objective of the present study is to survey the diversity of the 
resources at Umabdalla natural forest reserve and the potentials of the forest 
components for multiple uses and to investigate the possibility of 
participatory management and conservation of tree species (biodiversity) 
involving the local communities in order to approach the sustainability of 
forest resources and provision of alternative use of tree species.    
The specific objectives include the following:- 
• To assess the alpha-biodiversity within the natural forests.  
• To evaluate the existing uses of tree products and future options in 
multiple uses of trees.  
• To investigate social and cultural needs. 
• To assess the perception of indigenous people and local communities 
towards the values of the trees. 
• To encourage local people to enrich the more utilized tree species 
especially for local environmental values.  
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CHAPTER TWO 
LITERATURE REVIEW 
2.1 General 
Sustainable management of natural forest reserves and forests outside the 
reserves, in the Sudan, is conceivable as a strategic approach to facilitate 
fulfillment of the national objectives including self-sufficiency in forest 
products besides combating desert encroachment, improving agricultural 
productivity, reversing declining trends of the natural systems and 
contributing to carbon sinks (Elsiddig, 2007). In broadest sense forest 
management is a process, which effectively integrates the biological, social 
and economic factors, which influence the decisions leading towards the 
implementation of one or more specific objectives (UNCED, 1992). 
     
In Sudan, the lack of forest management is the major cause of environmental 
degradation and a major cause of forest deterioration and consequently an 
enormous gap in forest products supply. However, the rational and efficient 
uses of the forests depend on their sound management and utilization 
practices (Eldool, 1995). 
      
Sustainable forest management is the management of forests according to the 
principles of sustainable development. It is the latest in a progression of 
forest management concepts preceded by sustainable forestry and sustainable 
yield. Sustainable forest management uses very broad social, economic and 
environmental goals. A range of forestry institutions now practice various 
forms of sustainable forest management and a broad range of methods and 
tools are available that have been tested over time (FAO, 2001). 
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2.2 Sustainable Forest Management (SFM)  
A definition of the present day understanding of the term sustainable forest 
management was developed by the Ministerial Conference on the Protection 
of Forests in Europe (MCPFE), and has since been adopted by the Food and 
Agriculture Organization (FAO, 2001). It defines sustainable forest 
management as the stewardship and use of forests and forest lands in a way, 
and at a rate, that maintains their biodiversity, productivity, regeneration 
capacity, vitality and their potential to fulfill, the present and the future 
needs, relevant to ecological, economic and social functions, at local, 
national, and global levels, and that does not cause damage to other 
ecosystems (Dixon et al., 1994). In 1958, The Society of American Foresters 
(SAF) defined forest management as, the application of business and 
technical forestry principles to the operation of forest property. 
 
Although forest policies of 1986 and 2006 and forest legislations strongly 
supported sustainable management systems of Sudanese forests as reflected 
in reservation, conservation, protection and communities’ involvement 
strategies, yet the approaches failed to sustain the levels of forest areas and 
productivity over time (Elhassan, 2000). Historically, the contribution of 
customary regulations and traditional leadership created effective community 
and institutional participation that maintained an environment for sustainable 
use of the forest resources by all stakeholders including farmers, nomads and 
forest users (Elsiddig et al., 2007).  
      
Sustainable forest management is a key towards better use of forest 
resources and control of forest degradation. Kokusai (1996) defined 
sustainable forest management as the attainable level of a balance between 
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society’s increasing demands for forest products and benefits, and the 
preservation of forest health and diversity. 
 
The principles of sustainable forest management have never changed from 
the statement that it is concerned with provision of the present needs without 
compromising the needs of the future generations (Dargavel, 1995 and 
Miles, 2002). Forests could be put under utilization in a sustainable system 
through an acceptable approach. However, the road map concerned with the 
satisfaction of the objectives of forest management, within a sustainable 
system, may be changing.  
 
During the 19th century, forest management was concerned mainly with 
material production such as timber and game. Later on the dimensions of 
management change to accommodate social and environmental dimensions 
in addition to material production. Presently, climate change issues 
necessitate ecosystem approach in order to attain a sustainable system while 
balancing present and future needs (Ali, 2007). 
       
In simpler terms, the concept can be described as the attainment of balance - 
balance between societies in increasing demands for forest products and 
benefits, and the preservation of forest health and diversity. This balance is 
critical to the survival of forests and to the prosperity of forest-dependent 
communities (Dixon et al., 1994). 
 
For forest managers, sustainably managing a particular forest tract means 
determining, in a tangible way, how to use it today to ensure similar benefits, 
health and productivity in the future. Forest managers must assess and 
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integrate a wide array of sometimes-conflicting factors - commercial and 
non-commercial values, environmental considerations, community needs, 
and even global impact - to produce sound forest plans (FAO, 2001). In most 
cases, forest managers develop their forest plans in consultation with 
citizens, businesses, organizations and other interested parties in and around 
the forest tract being managed. Because forests and societies are in constant 
flux, the desired outcome of sustainable forest management is not a fixed 
one. What constitutes a sustainably managed forest will change over time as 
values held by the public change (Ibid). 
It must be noted that the findings on forest management have some 
limitations, because of a lack of information at the global level. Some 
aspects of sustainable forest management such as the legal, institutional and 
policy framework were not covered. Nevertheless, the results provide a 
global picture of key trends and should be seen as an illustration of progress, 
or lack of progress, towards sustainable forest management (Menzies et al., 
2002). 
 
Sustainable management is the only means for conservation of biodiversity 
and maintenance of forests in best form of stocking and cover (Elsiddig et 
al., 2008)    
 
2.3 Criteria and indicators 
Criteria and indicators are policy instruments by which progress towards 
implementing sustainable forest management may be evaluated and reported 
on. Criteria define and characterize the essential elements, as well as a set of 
conditions or processes, by which sustainable forest management may be 
assessed. Periodically measured indicators reveal the direction of change 
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with respect to each criterion (Frylan et al., 2001). 
Criteria and indicators of sustainable forest management are widely used and 
many countries produce national reports that assess their progress toward 
sustainable forest management. There are nine international and regional 
criteria and indicators initiatives, which collectively involve more than 150 
countries. Three of the more advanced initiatives are those of the Working 
Group on Criteria and Indicators for the Conservation and Sustainable 
Management of Temperate and Boreal Forests (also called the Montreal 
Process), the Ministerial Conference for the Protection of Forests in Europe 
and the International Tropical Timber Organization. Countries that are 
members of the same initiative usually agree to produce reports at the same 
time and using the same indicators. Within countries, at the management unit 
level, efforts have also been directed at developing local level criteria and 
indicators of sustainable forest management (Lerch, 2001). 
 
Elsiddig et al. (2008) indicated that Sudan has long time experience in 
adoption of principles of forest management based on standards that 
facilitate monitoring of the system. The best example is usually cited in 
relation to Acacia nilotica flood basins forests managed on prescribed 
management plans. A target of railway sleepers’ yield per hectare based on 
standardized number of trees per hectare. Elsiddig et al. (2007) stated that 
biodiversity is one of the criteria for monitoring and evaluation of forest 
health and vigor.            
 
2.4 Relationship between Natural Resources and People 
The relationships between natural resources and people are mediated through 
institutions. Institutional arrangements shape resource access and control, 
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and are fundamental to understanding patterns of stakeholder interests. In 
Eastern and Southern Africa, land and resource tenure institutions underwent 
dramatic changes during the 20th century, mainly as a result of colonization 
on indigenous societies (Barrow et al., 2002). Changing policies and 
practices of postcolonial governments have continued to shape these 
stakeholder relations. In the region, three broad categories of land tenure can 
be distinguished, namely State, Communal and Private Property regimes.  
These broad tenure regimes set the scene for stakeholder relations to be 
subject to negotiated (Ibid).  National laws governing natural resources use 
and management cut across tenure regimes and further shape stakeholder 
interactions.  Within the different tenure regimes, there is a complex mix of 
overlapping rights of properties and regulations resources use that can apply 
or come into effect.  These provide the stage for different actors to negotiate 
and claim rights of access and use, appealing to those rules, norms or 
property regimes that best support their interests. The result is a complex and 
dynamic interplay of stakeholder power relations (Barrow et al., 2002). 
 
The relationship between population growth and deforestation has been a 
controversial issue. There are examples in both developed and developing 
countries where population increase has been accompanied by increasing 
tree cover. There are also many examples, particularly where fuelwood and 
agricultural land is in much demand, of population growth and density 
resulting in increased pressure on forests (Menzies et al., 2002). 
 
 
2.5 Harmful activities against environment 
The traditional systems by which people manage and preserve the wood 
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resources are breaking down in many parts of the Sudan since 1970 
following the issuance of the 1970 unregistered land Act (Magzoub, 1999). 
Tree resources in open woodlands and around farms and villages are coming 
under intense pressure.  Large areas of closed forests are also being lost each 
year (FAO, 1986).  
 
The precise reasons for the breakdown between people and the natural 
resources vary. In many cases, the greatest pressure is that of land hunger, 
and the need to clear forestland for agriculture (Elsiddig, 2004). But 
excessive cutting of trees for fuel wood and building materials or 
overstocking with livestock can also reduce the regenerative capacity of 
local tree resources, pushing them into an accelerating process of depletion.   
Discovering why tree resources are being depleted in a particular area is not 
always easy. Often a number of causes are superimposed on each other; at 
other time, there is a sequence of events in which one type of forest removal 
creates the condition for another, and is then superseded by it (FAO, 1981).  
In all cases, a clear diagnosis of the causes of the breakdown of traditional 
system is essential if effective remedies are to be found. Only when it is 
known why the loss of trees is taking place, can the potential role of tree 
planting as a counter-measure be assessed, and programs be designed which 
tackle the very real problem at hand (Ibid). 
 
2.6 Participation in forest management 
Tools for ensuring participation must be applied constantly by those who 
support and advise the actors and stakeholders. These tools include 
continuous exchange and flow of information, workshops, open group 
discussions, consensus-building activities, conflict resolution approaches, etc 
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(Oakely, 1988). 
  
Encouraging greater participation may not always be easy. It means 
empowering people to pursue their own interests and may challenge those 
with vested interests. Conflict situations may occur. However, with a 
growing tendency to pass control of forests from governments to local 
communities, such situations cannot always be avoided. Therefore, activities 
should systematically seek to prepare the ground for local communities to 
manage forest resources in an independent and self-controlled manner 
(Chamber, 1983). 
   
Involvement of the local people from the beginning based on their needs and 
priorities of who should be actively involved in the management, solvent of 
the most urgent problems of the poor rural farmers and maintenance of 
appropriate technology are among key features of successful participation 
(Sen and Das, 1987). Sustainable forest management would only be achieved 
when forest managers secure the participation of rural people, by integrating 
their activities that sustain their livelihood (Hemosilla, 1999). 
 
In the past as in most African countries, the colonial administration imposed 
in Sudan a policy and legal framework based on strict control of the 
country’s forest resources by the state with no or little recognition of the 
local people’s potential for forest management. However, in Sudan, the 
active participation of the rural population in forest management and 
protection started in the early 1980s through support of donor-assisted 
projects (Abdel Magid and Elsiddig, 2003). Increasing evidence indicates 
that forests dependent villagers are well positioned to participate in the 
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management of forestlands, especially when supported by some security of 
access or tenure and by technical assistance (Abdel Magid, 2006). 
        
Elsiddig (2007) stated that, with regards to non-wood forest products and 
other benefits, wide ranges of species are known to be of importance in 
linking communities with forest resources. A diversity of tree species 
produces non-wood forest products whether they are single trees, part of 
natural stands or in plantation. Their potentiality as non-wood forest material 
producers adds to the possibilities that local communities can get involved in 
protecting and managing them (Elsiddig, 2004). Sustainable use of goods 
and services from forest ecosystems and the development of agroforestry 
system can, therefore, contribute to poverty reduction, making the rural poor 
less vulnerable to the impacts of land degradation (Anon, 2008).                  
  
2.7 Natural Forests Degradation 
Natural forests can be defined as any natural plant formation in which trees 
form an appreciable part of the vegetation (Bochet, 1983). Suleiman (1999) 
stated that clearance of woodlands to provide extra croplands and range 
lands is an important cause of deforestation. FAO (1993) defines 
deforestation as reduction in the crown cover to less than 10% and change in 
land cover from forest to any other uses. 
  
The intensive shifting cultivation in central Sudan is practiced in a very wide 
range, and this will increase the rapid removal of natural forest resources. 
Ruthenberg (1971) defined shifting cultivation as those types of agricultural 
systems that involve an alternative between cropping for a few years on 
selected and cleared plots and along period when the soil is rested 
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essentially, cultivation shifts frequently within an area that is otherwise 
covered by natural vegetation. Ballal, et al. (2007) stated that with increasing 
human and animal populations, severe pressure has been put on the land. The 
major problems stem from the recurring droughts, and desertification 
aggravated by miss-use of land in the form of over-cultivation. This has 
resulted in severe losses in soil fertility and significant declines in yields of 
crops and trees (Ahmed, 1986). 
 
Deforestation and desertification adversely affect agricultural productivity, 
the health of humans as well as of livestock, and economic activities such as 
eco-tourism (Anon, 2008). Desertification and the associated loss of 
vegetation, causes biodiversity loss and contributes to climate change 
through reducing carbon sequestration. (Ibid) indicates that, forests are 
biologically diverse systems; however, forests are increasingly threatened as 
a result of desertification, fragmentation, climate change and other stresses 
that can be linked to human activities. 
Abde Nour (2000) stated that wildlife habitats have been subjected to 
deterioration as a result of expansion of mechanized agriculture together 
with organizing of domestic livestock, drought and tree clearance. 
 
Forest biodiversity is threatened by rapid deforestation, forest fragmentation 
and degradation, invasion by invasive species from other habitats. Twelve 
million hectares of forest, much of it tropical rainforest with its unique and 
rich biodiversity has been lost annually (CIFOR, 1992).  
 
Emissions from the conversion and degradation of forest and grassland 
ecosystems is not only a contributor to climate change, but is also a 
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significant driving force behind species extinctions and the loss of critical 
ecosystem functions and services such as regenerating watersheds, purifying 
water, slowing soil erosion, and providing food, fiber, and medicines 
(Michael et al., 1994).  
  
2.8 Forest Biodiversity  
Biodiversity in its simplest definition is the quantitative and qualitative 
complexity of flora and fauna in any given ecosystem. It is a critical 
component of every aspect of our natural world and changes to habitat are 
directly linked to changes in biodiversity (Menzies et al., 2002). Forests 
are the most diverse ecosystems on land, because they hold the vast 
majority of the world's terrestrial species. The populations of developed 
nations also depend on biodiversity for their survival and quality of life. 
Close to 40 percent of the pharmaceuticals used in the United States are 
either based on, or synthesized from, natural compounds found in plants, 
animals or microorganisms (CIFOR, 1992). 
   
Protecting biodiversity in forests safeguards those ecosystems and helps 
maintain healthy natural habitats. Much concern about the worldwide loss of 
biodiversity originally focused on endangered species (Schneider, 2008). 
Biodiversity will continue to change and it is impossible to protect 
everything, so we need to decide which species are critically important and 
how they can best be maintained therefore; one of the best ways to conserve 
forest biodiversity is to establish protected forest areas (CIFOR, 1992). 
   
Forest biodiversity is important because forests: 
• May be the richest of all terrestrial ecosystems  
• Provide important sources of food, medicines, energy and 
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building materials  
• Sustain the livelihood and provide jobs for hundreds of millions 
of people worldwide  
• Offer aesthetic and cultural values  
• Contribute to a sense of cultural identity and provides spiritual 
enrichment in many indigenous and forest-dependent 
communities.  
There have been numerous efforts aimed at safeguarding the world's 
biodiversity by protecting species in areas outside their original habitats 
(Ibid). 
    
Biodiversity was shown by Elsiddig (2007) as the number of different 
species in a given habitat. The term biodiversity includes genetic diversity, 
species diversity, and ecosystem diversity. The variety of ecosystems and 
species of plants and animals that can be found in the environment constitute 
the level of habitat richness (Ibid). 
 
2.9 Succession  
Moir and Dieterich (1988) defined succession as a change in plants and 
animals which occurs periodically in all communities. An open space or 
meadow will eventually be overgrown by a forest, which in turn will grow to 
a climax forest. The length of time and kinds of plants involved in each 
successional change depends on many factors. The successional progression 
can be changed at any stage by many different factors and disturbances. 
These factors and disturbances have negative and positive effects on 
succession. Disturbances in the forest can be human made or natural (Ibid). 
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The environmental degradation usually means that carrying capacity was 
reduced by some natural or human factors (Nicholson, 2002).  
A common natural disturbance, which affects succession, is fire started by 
lightning. This has occurred throughout time and is a natural part of many 
forest ecosystems.  
 
A common human disturbance that affects succession is farming. Whether 
ploughing fields or grazing livestock, farms provide an on-going 
disturbance, preventing forest succession. Whether natural or human-made, 
halting of the disturbance allows succession to proceed. Regardless of the 
existing successional stage, forests provide essential elements of habitat: 
food, water, shelter and space. In any ecosystem, the diversity of plants and 
their spatial structures influence the diversity of animals utilizing available 
habitat. The plants and animals in an ecosystem change with each 
successional stage. Distinct stages of succession are developing into different 
stages between young to maturity (Moir and Dieterich, 1988).  
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CHAPTER THREE 
STUDY AREA 
3.1 Location  
The study area is located in Southern Kordofan State.  The state lies between 
latitudes 9° and 12° N, and longitudes 27° 25 َand 32° E, with a total area of 
135696 km².  This state is dominated by the Nuba mountain series as the 
main geographical feature.  Administratively the state is divided into eight 
localities namely, Kadugli, Eldilling, Taloudi, Abugubeiha, Lagawa, Abyai, 
Alslam and Rashad (Figure 3.1).   
 
3.2 Climate  
The area was classified according to Harrison and Jackson (1958) as sub-
humid region. However, at present the range of isohyets put the state in the 
savanna zone. The rainy season extends from mid-May to mid-October and 
the annual rainfall ranges from 400-800 mm. Such climatic characteristics 
are providing for savanna landscape characterized by combination of trees 
and grasslands, which allow for grazing and seasonal rain-fed agriculture.  
Most of the rain is in the form of showers and thunderstorm types.  
Temperature is averaging 20º C during   winter months (November-March), 
while during summer months (April-June), the average temperature is 35º C 
(S. M. D, 2007). The minimum mean temperature records 29º C while the 
maximum recorded was 38º C. The savanna climate is characterized by a dry 
period while the major amount of rains falls within three to four months. The 
greatest amount of rains falls during July, August and September 
representing 67% of the average annual rainfall. The meteorological data for 
the period 1998 - 2007 at Rashad station are shown in (Table 3.1). 
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Figure 3.1. Location of the Study Area 
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Table 3.1 Mean annual rainfall, temperature and relative humidity in Rashad 
district during the period 1998 – 2007 
RELATIVE 
HUMIDITY (%) 
RAINFALL 
(MM) 
MEAN 
TEMPERATURE 
(°C) 
MONTH 
25 0.031 JANUARY 
18 0.0 33 FEBRUARY 
11 1.235 MARCH 
11 5.2 38 APRIL 
57 52.8 36 MAY 
62 75.3 33 JUNE 
76 126 30 JULY 
83 187.9 29 AUGUST 
75 140.3 31 SEPTEMBER 
61 86.6 33 OCTOBER 
28 1.5 33 NOVEMBER 
25 0.0 31 DECEMBER 
Rashad Metrological Station (1998 to 2007 records)  
 
3.3 Soil types  
Soils in the study area are shallow and usually variable with regards to 
physical characteristics and mineral contents. Loamy and alluvial soils 
deposits are limited to seasonal streams and valleys locally known as khors 
and wadies respectively. Light and cracking clays are reasonably fertile, 
characterized by the traditional production system (Ali, 2005). 
  
3.4 Geology 
The geology of the area is characterized by basement complex formation, 
 22 
 
 
 
which is the oldest and most extensively found. The Nubian sandstone 
overlies the basement complex in the majority of the area (WSARP, 1982). 
The area is diversified by many small groups of hills. There are a number of 
deposits such as copper, gold, graphite and uranium recorded in Nuba 
Mountains (Elsammani, 1986). 
 
3.5 Population and land use 
Population in the Nuba Mountains is about 2.87 millions inhabitants (census, 
1993), however; the various Nuba people make up some 90% of the  
population of the area and the other 10% are Baggara (cattle herders) mainly 
Arabs (Sanjak, 2000). The Nuba villages are always built near valleys as 
they run from the hills out to the surrounding plains, because water is easier 
to find at such points and wells can be used all year long (Elsammani, 1986). 
 
The economy of the region is predominately dependent on agriculture and 
animal production, which contribute 30% and 70% respectively. The main 
crops include sorghum, millet and maize as food crops and sesame, 
groundnut, gum arabic and horticultural products as cash crops. Forestry 
activities are widely practiced mainly for supply of fuel wood and 
construction materials for local and commercial consumption (Ali, 2005). 
 
3.6 Vegetation 
The study area is very rich in vegetation cover with high diversity. Trees in 
northern dry region are thorny. Balanites aegyptica and Acacia seyal species 
are dominating the southern part of the area. On high altitudes of the Nuba 
plateau appears on the slopes Boswellia papyrifera and Sterculia setigera.  
Also, Hyphaene thebaica (Dom) and Borassus aethiopum (Dalaib) exist on 
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light well-drained sites (Harrison and Jackson, 1958). 
The most dominant associated species are Sterculia setigera (Tartar), 
Terminalia laxiflora (Darout), Terminalia brownii (Subagh), Anogeissus 
leiocarpus (Sahab), Albizia amara (Arad), Sclerocarya birrea (Homeid), 
Ziziphus spina-christi (Sidir), Dalbergia melanoxylon (Abanose), Lannea    
fruticosa (Laiion), Acacia gerrardii (Saljam), Acacia polycantha 
(Kakamoot) and Disopyros mespiliformis (Joghan).  
The under storey or ground vegetation is composed of: Cymbopogon 
nervantus (Nal), Aristida motabillis (Gaw), Bracharia obtiusifolia (Banu), 
Echinocloa colonum (Difra), Cenchrus biflorus (Haskaneet), Sorghum 
sudanesis (Adar), and several other indigenous species (Ali, 2005).  
 
3.7 Experimental Site 
The study was conducted at Umabdalla forest reserve, which lies between 
latitude (11º 4152.5 ً– 11º 46 َ40.8 ً N), and longitude (30 º 50 َ 8.4 ً– 30 º 54 َ   
9.4 ً E), 37 km south-west Rashad town, in the eastern Nuba Mountains, 
Southern Kordofan State. The total area of the forest is about 10463.8 
feddans (4396.55ha), of which 10048.1 feddans (4221.89ha) are natural 
forest in which this study is carried out. Other area of 174.66 ha constitutes 
plantation blocks mainly occupied by, Khaya senegalensis and other tree 
species.   
 
Umabdalla forest reserve was reserved in 15/05/1961 and registered in 
gazette number (63). The forest lies along wady Metaimera, which is locally 
known as Faid Umabdalla. 
Tree species mainly are  Anogeissus leiocarps, Lannea fruticosa, Albizia 
amara, Acacia gerrardii, Acacia senegal, Acacia seyal, Ziziphus spina- 
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christi, Boswellia papyrifera, Scelerocarya birrea and Dichrostachys 
cinerea beside other distributed species all over the forest in various ratios 
(FNC 1999). 
 
The main activities of the people are agriculture, animal herds and 
horticultural business. Shifting and mechanized cultivations are common 
trends for annual crop products. The gardeners produce fruits mainly, 
Mangifera indica (mango) and Citrus aurantifolia (Limon), besides some 
vegetables. Some people depend on Hashab, Taragtarg and Talih gum 
production for income generation. Forest fruits like gonglais (Tabaldi), 
nabag (Sidir), laloub (Heglieg), Godaim and others, in addition to fuelwoods 
constitute income generation sources for a wide range of local people, 
especially for women and poor households that do not own agricultural 
lands.  
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CHAPTER FOUR 
MATERIALS AND METHODS 
4.1 General 
Umabdalla natural forest reserve was selected to represent the natural forest 
reserves in South Kordofan. The study methodology was based on two 
sources of primary data, collected in two periods: 
Source (1) included a forest inventory data, which was undertaken by the 
Kordofan Technical Sector, Forests National Corporation (FNC) in 1998 
under the leadership of the author, while source (2) was the forest inventory 
data, which was undertaken for the purpose of this study in 2007 following 
the same procedure of the previous one in 1998. In addition to the inventory, 
a socio-economic survey was conducted to a target of local communities and 
various stakeholders around Umabdalla forest reserve.  
 
4.2 Field work 
A systematic sampling lay out was based on the method of line plot 
sampling procedure based on a sampling of 1.25% conducted in Umabdalla 
natural forest part. However, the map grid was done using the north-west 
corner demarcation stone of the forest as starting point (Figure 4.1). The base 
survey line was drawn at 780 bearing and  the first sample  plot was located 
at a distance of 30 meters from the starting point to reduce the marginal 
effect,  then the other  plots were located at 200m from the first plot and 
from each other along equidistant systematic survey lines 400m apart (Figure 
4.1). A circular, 0.1 ha sample plot area of radius 17.84 m was used such that 
each sample plot represented 8.0 hectares equivalent to 1.25% sampling. For 
the determination of sample plots, ranging rods, distance tapes and 
compasses were the tools used as well as field record forms for data record 
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(Appendix 4.1). 
Using a caliper, diameter at breast height (dbh) in each sample plot was 
measured for each tree and recorded against serial numbers. The serial 
numbers provided the number of trees per hectare.  
Also In each sample plot heights of trees were measured using relascope and 
hypsometer. The number of the natural regenerations was counted and 
recorded for each species. Dead and cut trees and its effects (such as tree 
lopping), illegal felling, agricultural activities, etc were observed and 
reported. 
The sampling work was carried out in a time span of three weeks during the 
dry season.  The study covered 528 sample plots; obtained data records were 
arranged and saved in special jacket for computer analysis. 
Well-trained FNC staff was involved in the fieldwork. Six foresters and six 
laborers were grouped into two teams for the completion of the sampling 
fieldwork in the study area.   
 
4.3 Socio-economic Survey    
A social survey targeted selected respondents namely community members 
around Umabdalla forest reserve and other stakeholders were mainly 
undertaken to investigate their perception towards trees, forest reserves and 
their prospective roles in  forest management. Hundred persons from the 
various stakeholders were randomly selected to respond to the questionnaire 
(Appendix 4.2). 
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Figure 4.1: Basic map of Umabdalla Forest Reserve, South Kordofan State. 
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A questionnaire format was designed for that purpose (Annex 4.2). The 
questions adopted were coherently related and aimed to investigating the 
perception and how sustainable natural forests management can be realized 
or obtained through a means of participatory approach. Tree preference for 
different domestic and local uses as well as changes in tree species due to 
grazing from a local perspective were taken care of in the questionnaire. The 
questionnaire was tested and the sample size was determined in Umabdalla 
village, Tagiack, Kaloba, Khor-eldalaib and nomad centers (Forgan).    
  
4.4 Secondary Data Sources 
An intensive literature review was carried out, it included previous local and 
international studies of relevance as well as FNC annual reports, journals, 
FAO working papers, thesis and scientific papers.  
 
4-5 Data Analysis 
Statistical analyses were performed with the JMP (3.2.2) statistical soft ware 
by SAS Institute Inc. (JMP 1995). Microsoft Excel was used for graphical 
presentation and SPSS Package (version 11.7) was used for social survey 
analyses. Comparison was made between the two inventories carried out 
during year 1998 and 2007 using means. One -way Anova was used, for 
collective forest reserve stock and four areas. The differences were 
considered significant if p<0.05 was used. 
The forest was divided into four management categories based on the 
division system originally existing. Accordingly descriptive format of the 
results was applied for the forest as one major unit and for the four 
management units. The analysis covered areas of biodiversity, forest uses 
and people’s perception towards forests and trees.     
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 CHAPTER FIVE 
RESULTS AND DISCUSSION 
5.1 Forest Biodiversity 
5.1.1 Tree species  
The reconnaissance survey conducted by the present study revealed that 
Umabdalla natural forest reserve area is very rich in vegetation cover with 
high diversity. To survey the potentials of the resources in Umabdalla natural 
forest reserve, two inventories were carried out in 1998 and 2007, which 
provided suitable data for comparison between the conditions of the diversity 
of tree species and their abundances with respect to their local uses in the 
forest area. Balanites aegyptica and Acacia seyal species are dominating the 
southern part of the area. Boswellia papyrifera and Sterculia setigera appear 
on the slopes on high altitudes of the Nuba plateau. In addition, Hyphaene 
thebaica and Borassus aethiopum exist on light well-drained sites. 
  
The natural vegetation in Umabdalla natural forest reserve is diverse, but like 
other forest resources in the Sudan, it faces many problems of miss-
management that may lead to decreasing forest cover and changes in tree 
types and stocking, which may lead to forest resources depletion in the 
future.  
 
Considering the existence of tree species in Umabdalla forest reserve, 
revealed by the two inventories, there were 49 species (Table 5.1). The 
results indicate that in addition to 33 species recorded in 1998, there is an 
increase in the number of species by 16 species recorded in 2007. When the 
results of tree species records were sorted out and listed for the two 
inventories (Table 5.2).  
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Table 5.1 Number of tree species recorded in 1998 and 2007 inventories  
  
 
Table 5.2 provides the alpha-biodiversity for each inventory conducted 
during 1998 and 2007 in Umabdalla natural forest reserve; it shows the list 
of tree species recorded in 1998 and 2007 inventories. There were 29 tree 
species common to both inventories. In addition there were four species 
recorded in 1998, but not found in the inventory of 2007 (Table 5.2). Also, 
there were 20 species recorded in 2007 but not recorded in 1998 from which 
4 species were found on special sites and not common to the two inventories. 
Adding the 4 extra species of the 1998 and the 20 extra species of 2007 to 
the number of species common to both makes the total number of species 
recorded, in both inventories reaching 53 species. Tree species are listed in 
the text in Latin or local names and all species are listed in appendix (3) in 
both names. 
 
It is clear that a single inventory does not show the total number of tree 
biodiversity, because of the variation in density and distribution of the 
individual species. Sixteen extra species were recorded in the 2007 inventory 
of which, eight new species were registered from regeneration inventory. In 
Year  
of 
invent
ory 
Number of species 
common to both 
inventories   
Number of Species 
common to each 
inventory alone 
Additional species 
in 2007 from 
regeneration 
Species recorded in 
2007 on special sites 
Total 
1998  
 
 
2007 
 
29 
4 
 
 
8 
 
 
 
 
8 
 
 
 
4 
4 
29 
 
20 
Tota
l 
29 12 8 4 53 
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addition to the systematic inventory of the 1998 and 2007, special survey of 
special sites was conducted along watercourses and at the foot of highlands. 
Some species were recorded in the sites that included four extra species 
(Table 5.2). 
 
Elsiddig (2007) stated that repeated inventories using sample plot procedures 
and line transect sampling, allows rare species to be encountered. Four tree 
species were found as extra species in year 1998 and on the other hand, eight 
extra tree species were obtained in year 2007 inventory. In addition, 
regeneration survey, revealed extra eight species and the survey of special 
sites recorded extra four species. As a result of the two inventories, table 5.2 
provides a wide range of alpha-biodiversity of tree species. 
 
However, frequent surveys were necessary for the regeneration, because it   
represents an important means of biodiversity assessment. This means that 
the amount of the regeneration is very important to be concerned with, as 
first step, with the resources diversity change.  
 
The occurrence of these regeneration species increases the number of tree 
species in the collective forest reserve to 53 species. These phenomena give 
strong indicator of biodiversity richness for tree species in Umabdalla forest 
reserve. Species count in special sites also adds to bio-diversity assessment.  
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Table 5.2 Alpha-biodiversity of tree species during 1998-2007 
Species in 1998 – 2007 Species in 1998 
only 
Species in 2007 Regeneration 2007 Sites species 
Anogeissus leiocarpus    
Gardenia lutea  
Combretum glutinosum    
 Acacia senegal 
Acacia seyal 
Dalbergia melanoxylon  
Balanites aegyptiaca 
Acacia polycantha 
Ziziphus spina-christi  
Stereospemrum Sp 
Tamarindus indica   
Terminalia brownii     
Albizia amara    
Albizia aylmeri 
Boscia angustifolia 
Acacia tortilis 
Kigelia africana   
Prosopis Africana 
Grewia mollis  
Gardenia lutea 
Xeromphis nilotica 
Calatropis procera 
Erythrina abyssinica 
Ficus sycomorus 
Ziziphus abyssinica 
 
 
Boscia angustifolia 
Borassus aethiopum 
Acacia mellifera 
Lannea humilis 
Grewia villosa    
 Acacia nilotica 
Cordia africana    
Mearua angolensis  
 
Vitex doniana 
Crateva adansonii 
Oxytenanthera Sp.  
Vangueria Sp.     
Boswellia papyrifera 
Acacia gerrardi                  
    
Lannea schimperi           
Sclerocarya birrea 
Dichrostachys cinerea 
Piliostigma reticulatum 
Sterculia setigera             
    
Grewia tenax        
Acacia sieberana    
Commiphora africana       
Disopyros mesplliformis       
Terminalia laxiflora       
Bauhinia rufescens        
Lannea  fruticosa         
Maerua angolensis      
Combretum aculeatum  
  
    
  
     
     
     
     
     
     
     
     
     
     
  
     
     
     
     
            29               4            8            8       4 
 
Table 5.3 shows the wide variation in densities of individual tree species. 
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The status of densities for the different species provides for classification of 
the existence of tree species according to their abundance. There are 
abundant species which, may appear in any inventory and that is the reason 
for recording 29 common species for the 1998 and 2007 inventories. Rare 
species on the other hand have limited chances to be registered. 
      
Table 5.3 Species list by density per hectare 
   Tree species Tree/ha/1998 Tree/ha/2007 
Dalbergia melanoxylon   01.17 02.16 
Gardenia lutea                      00.09 00.17 
Acacia seyal                     01.94 06.47 
Albizia amara                   01.70 02.29 
Tamarindus indica            00.04 00.47 
Grewia mollis                   00.05 00.02 
Terminalia laxiflora         00.23 00.26 
Sclerocarya birrea            00.51 00.43 
Balanites aegyptica         00.45 00.99 
Acacia senegal                  03.80 12.10 
Combretum glutinosum     10.20 08.12 
Disopyros mesplliformis    00.03 00.02 
Grewia tenax                     00.02 00.15 
Commiphora Africana       00.15 00.23 
Dichrostachys cinerea  00.05 00.19 
Acacia polycantha 00.14 00.23 
Stereospermum kunthianum 00.10 00.08 
Piliostigma reticulatum 00.08 00.21 
Acacia sieberana 00.08 00.30 
Lannea fruticosa 00.29 00.11 
Lannea schimperi 00.44 00.77 
Ziziphus spina-christi 00.51 02.82  
Boswellia papyrifera 14.90 13.49 
Acacia gerrardii 02.10 02.51 
Anogeissus leiocarpus 05.20 06.90 
Sterculia setigera 00.20 00.54  
Bauhinia rufescens 00.03 00.09   
Terminalia brownie 00.02 00.08  
Maerua angolensis 00.15 00.43  
Kigelia Africana 00.02 00.00 
Acacia tortilis 00.02 00.00  
Albizia aylmeri 00.01 00.00   
Boscia angustifolia 00.01 00.00  
Ziziphus abyssinica  00.00 00.02 
Ficus sycomorous  00.00 00.06 
Calatropis procera 00.00 00.04 
Xeromphis nilotica  00.00 00.17 
Prosopis africana  00.00 00.02 
Erythrina abyssinica  00.00 00.02 
Total 46.78 77.38 
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Hence, successive inventories and special surveys may be necessary for 
increasing the chances for recording rare species. To develop an efficient 
counting system for biodiversity assessment, successive inventories and 
routine evaluation procedures may be needed. Table 5.3 indicates that 
Boswellia papyrifera, Combretum glutinosum, Anogeissus leiocarpus, 
Acacia senegal, Acacia seyal, Acacia gerrardii, Albezia amara and 
Dalbergia melanoxylon were most dominant species during 1998 and 2007 
respectively.  
 
5.1.2 Stocking Density 
Figure 5.1 indicates that the number of trees per hectare increased from 47 
trees in year 1998 to 77 trees per hectare in year 2007. Figure 5.1 shows that 
tree species density increased by more than 60% from year 1998 to 2007. 
The result reflects that there is improvement in tree stocking density in the 
study area during a period of nine years. This result gives strong sense of 
tree cover change found in Umabdalla forest reserve during the periods. The 
increase in number of trees per hectare all over the forest was due to huge 
increase in some tree species mainly Acacia senegal, Acacia seyal and 
Ziziphus spina-christi during last years (Table 5.3 and appendix 4.1.). In 
addition, the number of shared trees with 1998 that indicated an increase in 
number in 2007 is equal to (22) species. On the other hand, some tree species 
decreased in number per hectare and this may be attributed to their uses in 
various communities’ needs. 
 
Although stock density in the forest reserve increased during the years 1998-
2007, blank areas during the year 2007 were more increasing than that in 
year 1998 by 0.3%. This may indicate that uneven distribution of the forest 
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stock is occurring this may be a result of intensive exploitation of the forest 
resources mainly for agricultural purposes and heavy selection of most 
usable trees for fuelwood and building poles. Moreover, high disturbance 
had taken place as a result of clearance for agriculture by some displaced 
people who settled inside the forest reserve (Tagiak village), as a result of 
war. In addition to intensive tree lopping practiced by nomads while they are 
staying and passing through the forest reserve. 
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Table 5.3 shows that there is an increase in density for all dominant tree 
species except for Boswellia papyrifera and Combretum glutinosum. The ten 
most abundant tree species in the area have been chosen for comparison with 
respect to density per hectare and extent of changes in trees number per 
hectare. The distribution of tree species in the forest reserve is usually not 
Figure 5.1 Tree number per hectare in Umabdalla forest reserve for the 
period 1998-2007.   
(a) 
(b) 
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homogeneous, and variations in density between species and even within 
species were common, e.g. Boswellia papyrifera depending on site quality 
and man-made influences mainly for agricultural purposes. The two 
inventories carried out during 1998 and 2007 provided the mean number of 
tree species per hectare and their occurrence in the natural forest reserve. 
Some species like Boswellia papyrifera (Taragtarg), Acacia senegal 
(Hashab), Combretum glutinosum (Habeel) and Balanites aegyptiaca 
(Heglieg) exhibited abundance in year 1998 and 2007 surveys as shown in 
the figure 5.2. 
Figure 5.2 shows that Boswellia papyrifera and Combretum glutinosum are 
decreasing in stocking density during the period 1998 to 2007. Acacia 
sensgal, Acacia seyal, Ziziphus spina-christi and Anogeissus leiocarpus 
indicated relatively high increase. The other four species have slight increase 
in number. The increase in number of these 10 species and other 24 species 
resulted in an increase in the density of the forest (Figure5.1). 
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 Figure 5.2 Tree species by number/ha in 1998 and 2007 and 
extent of change in Umabdalla forest reserve.
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Table 5.4 provides statistical comparison within tree species for the whole 
area, considering the case of 29 species. Table 5.4 shows significant 
(p<0.0001- 0.01) variation in number of trees per hectare for the most 
dominant tree species between the year 1998 and 2007. Some tree species 
such as Boswellia papyrifera, Combretum glutinosum and Acacia gerrardi 
exhibited highly significant (p<0.0001) variation in number of trees during 
this period. Boswellia papyrifera decreased in number from 14 trees per 
hectare to 12 trees per hectare and Combretum glutinosum decreased from 
10 trees per hectare to 8 trees per hectare.  
 
For Acacia senegal, Acacia seyal and Ziziphus spina-christi tree species, the 
variation exhibited significant difference (p=0.0007-0.0009), during the two 
years. Because of the large increase in number from 4 trees to 12 trees per 
hectare for Acacia senegal, from 2 trees to 6 trees per hectare for Acacia 
seyal and from 0.5 tree to 3 trees per hectare for Ziziphus spina-christi.  
 
Table 5.4 indicates that, limited variation is observed for Acacia gerrardii 
and Piliostigma reticulatum. Other tree species like Anogeissus leiocarpus, 
Balanites aegyptica, Dalbergia melanoxylon, Acacia polycantha, Lannea 
schimperi, Commiphora africana and Gardenia lutea there is no significant 
variation in number of trees shown between years 1998 and 2007 in 
Umabdalla forest reserve. 
  
Of the 29 tree species listed in table 5.4 ten tree species showed significant 
change in density over the period from 1998 to 2007. Of these ten species, 
five species indicate a significant increase in density (Hashab, Talih, Sidir, 
Sahab and Heglieg); another five species indicated decrease in density 
(Taragtarg, Habeel, Homaid, Arabaib and Layoon). Nineteen species did not 
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indicate significant change (Table 5.4). 
 Table 5.4 Variation between species with regard to number of trees per 
sampled areas during 1998 and (2007) 
 Specie Year Total No./Sampled area
Acacia senegal 1998       (2007) 85 b (161.25) a
Acacia seyal 1998       (2007) 43 b (86.25) a
Balanites aegyptica         1998       (2007) 9.25 a (13.25) a
Acacia polycantha 1998       (2007) 3.0 a (3.0) a
Ziziphus spina-christi 1998       (2007) 11.5 b (38.0) a
Tamarindus indica 1998       (2007) 8.75 a (6.25) b
Dalbergia melanoxylon 1998       (2007) 26 a (28.75) a 
Albizia amara 1998       (2007) 37.5 a (30.5)b
Terminalia brownii 1998       (2007) 0.5 b (1.0)a 
Boswellia papyrifera 1998       (2007) 330.5a (179.75) b
Acacia gerrardii 1998       (2007) 46.75 
a
(33.5) b
Lannea schimperi 1998       (2007) 8.75   
a
(10.25) a
Sclerocarya birrea 1998       (2007) 11.25 
a
(5.7)b
Dichrostachys cinerea 1998       (2007) 1.0    
b
(2.5)a
Bauhinia rufescens 1998       (2007) 0.75  
b
(1.25) a
Disopyros mesplliformis 1998       (2007) 0.75  a (0.25) b
Lannea fruticosa 1998       (2007) 6.5    a (1.5) b
Maerua angolensis 1998       (2007) 3.25  
b
(5.25) a
Anogeissus leiocarpus 1998       (2007) 109.1a (105.5) a 
Combretum glutinosum 1998       (2007) 244.7 
a
(108.3) b
Piliostigma reticulatum 1998       (2007) 1.7  b (2.75) a
Sterculia setigera 1998       (2007) 5.0 b (7.25)a
Grewia tenax 1998       (2007) 0.5 b (2.0) a
Acacia sieberana 1998       (2007) 1.75 b (4.0)a
Commiphora Africana 1998       (2007) 3.25 a (3.0) a
Terminalia laxiflora 1998       (2007) 5.0a (3.5) b
Gardenia lutea 1998       (2007) 2.0 a (2.25) a
Stereospermum kunthianum  1998       (2007) 2.5 a (1.0)b
Combretum aculeatum 1998       (2007) 1.0 a (0.25)b
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5.1.3 Diversity of Regeneration  
Natural regeneration relies on older trees that provide seeds (seed bank) to 
support regeneration in the site. This characteristic can only be employed if 
the site has not yet been harvested or degraded.  Plans are then made for 
harvesting the present forest stand and leaving some trees to provide the 
seeds. Planned management is extremely important for establishing natural 
regeneration. A survey of natural regeneration of tree species in Umabdalla 
forest reserve, carried out in 2007, gives an indication of species distribution 
and ability to develop and sustain its existence. 
 
Figure 5.3 provides percentages of natural regeneration of the most abundant 
tree species in the forest reserve during 2007. Nine tree species exhibited 
natural regeneration of variables extent and amount. Acacia senegal 
(Hashab) shows the highest level of natural regeneration percentage (35%), 
followed by Dichrostachys cinerea (Kadad), Ziziphus spina-christi (Sidir) 
and Acacia seyal (Talih) indicating 16% for each, then Acacia gerrardii 
(Salgam) and Balanites aegyptica (Heglieg) representing 4% and 3% 
respectively, and then Acacia sieberana (Kook), Combretum glutinosum 
(Habeel) and Dalbergia melanoxylon (Abanose) 2%, 1% and 1% 
respectively. Eight species under others show limited regeneration. Some 
tree species (9) species did not show any regeneration during the inventory 
in 2007. These trees are Boswellia papyrifera (Targtarg), Terminalia brownii 
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(Subag), Sterculia setigera (Tartar), Terminalia laxiflora (Darout), Lannea 
schimperi (Melais), Albizia aylmeri (Sereira), Prosopis africana (Abusuruj), 
Erythrina abyssinica (Shosh) and Kigelia africana (Umshutur). The rest of 
tree species have negligible regeneration.  
 
Figure 5.4 shows the relationship between the most dominant tree species 
and natural regeneration in Umabdalla forest reserve during 2007. The result 
reflected that there is significant relationship between the density of species 
and the level of natural regeneration, indicating that tree species in the forest 
reserve have variation in regeneration. This result shows that 54% of the 
variation in the level of natural regeneration is due to variation in tree 
density. However, Boswellia papyrifera has low regeneration although its 
record for density is very high. 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.3 Variation in natural regeneration of important tree species 
duri g year 2007.  
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Figure 5.4 Relationship between natural regeneration of dominant tree 
species and number of trees during 2007. 
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Comparison was made between the four different categories (areas) in year 
2007 inventory in the forest reserve to study the relationship between tree 
regeneration. As illustrated in Figure 5.5 significant variation was found in 
the level of natural regeneration of dominant tree species between the four 
area categories. Area (3) and area (4) are similar in the extent of natural 
regeneration, while area (1) and area (2) are significantly different from each 
other and from area (3) and (4). The regeneration level in area (1) is the 
highest compared with the regeneration in the other areas. Looking at 
stocking densities, (Figure 5.6) the level of high regeneration in area (1) is 
associated with lower number of trees per area. 
 
Figure 5.5 shows a significant variations (p=<0.0001) of natural 
regeneration of dominant as well as lesser tree species in the different areas 
in Umabdalla forest reserve during the year 2007.      
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Figure 5.5 Variation in natural regeneration of 
important species within different areas during 2007, 
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The regeneration in the different four areas is facing various causes of 
damage from local communities, mainly clearance of forest reserve land for 
agricultural purposes and other activities to satisfy their needs. Intensive tree 
removal for growing crops especially in areas 1, 2 and 4 was noticed. The 
study area was also affected by civilian war (rebellion) in Nuba Mountains 
during 1990s and many displaced people settled in and around the forest 
reserve. Many people were displaced from their villages to Umabdalla area, 
which was more secure at that time and some of those displaced settled 
inside the forest reserve within the eastern boundary, which represent part of 
area 4.  
 
After Nuba Mountains’ Peace Agreement some parts of the forest reserve 
were partially controlled by the FNC mainly area (1) and as a result 
improvement of regeneration occurred besides increasing of tree cover in 
areas (4), (3) and (2). Open canopies created a suitable environment for 
seeds that were provided from leftover mother trees. 
  
Fire also counted as one of the factors that cause severe damage to 
regeneration, especially during first stages of seeds germination. Early fires 
usually started at the end of the rainy season directly, when tall grasses start 
to dry. Beside the above-mentioned factors, grazing of some species counts 
as another cause of deterioration of natural regeneration in Umabdalla forest 
reserve.                         
 
5.2 Diversity of forest reserve categories (4-Areas) 
The forest reserve was classified into equally four areas (sites) based on 
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observations about stoking densities resulting from various harmful activities 
of local communities in the forestland. The forest area was divided into four 
management units’ assigned numbers from (1) – (4). The four different areas 
are located and positioned in serial order from area (1) in the west to area (4) 
in the east of the forest. Area (1) was near Umabdalla village and followed 
by area (2), area (3) and area (4) consecutively from western boundary of the 
forest reserve.    
 
The classification provides for more detailed data to be analyzed and 
compared with regards to stock composition and distribution of species in 
the forest reserve. The comparisons between the areas in relation to the two 
inventories (1998 and 2007), as well as within the areas in relation to each 
year were shown to indicate the change in tree species density. 
  
Figure 5.6 indicates that, there was significant variations (p=0.0001) in 
stocking density between the different areas during 1998 and 2007. It shows 
that a significant decrease in stocking density was indicated for area (1) 
during the period from 1998 to 2007. Area 1 exhibited very high decrease in 
stocking density as between the inventory of 1998 and that of year 2007 
equal to 33.3% (Table 5.5). The stocking density decrease, resulting in bare 
lands in some areas, scattered trees in other areas and patches of forest 
scattered over the area.  
 
Area (4), on the other hand exhibited very high increase in density showing 
an increase by 290% as from 1998 to 2007. Area (3) shows an increase of 
70.4% of stocking density and area (2) on the other hand increased only by 
13.2%. The overall annual change in all sites amounts at + 37.7%. 
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Figure 5.6 variations in number of trees per hectare between different areas 
during 1998 – 2007.    
 
Figure 5.6 and Table 5.5 indicated that the forest cover in Umabdalla forest 
reserve over the whole area is heterogeneous showing wide variation in 
stocking densities, in 1998, varying from 30 stem/ha in area (4) to 61 
stems/ha in area (3). The change over time is also wide, indicating very high 
rate of increase in area (4) extending up to 290% increase over nine years 
(1998-2007) resulting in 32.2% annual rate of increase. On the other hand, 
the other two areas 2 and 3 show varying rate of increase in tree covers 
varying between 13.2 % and 70.4% respectively. However area (1) is the 
only area that show decrease in stocking density by 33.3% during nine years 
between 1998 and 2007. Hence, each area showed significant difference in 
stocking density as between 1998 and 2007. Table 5.5 shows that the lowest 
increment was in area (2), this may be due to its location and people could 
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utilize it as an alternative to area (1), which is a relatively poor area.   
Table 5.5 Change in tree/ha for the four areas categories between 1998- 2007 
Area Stocking 1998 Stocking 2007 Decrease/Increase % Annual change% 
1 42 28 -14 33.3 -    3.7 
2 53 60 + 7 13.2 +   1.4 
3 61 104 +43 70.4 +   7.8 
4 30 117 +87 290 + 32.2 
Average 47 77    +30.7  + 37.7 
  
Figure 5.7 indicates significant variations in number of trees between the 
different areas in Umabdalla forest reserve during year 1998. As shown in 
figure 5.7, areas (2 and 3) indicated similarity in number of trees. Areas 1 
and 4 on the other hand are significantly different. Figure 5.7 shows that it is 
possible to group the four areas into three different groups with respect to 
similarities in stocking densities. In this respect, the categories are; area (1), 
area (4) and area (2 and 3).  
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Figure 5.8 shows significant difference (p=0.0001) between the four areas in 
Umabdalla forest reserve during 2007. As shown in figure 5.8, areas (3) and 
(4) indicate similarity in stocking density representing category one in 2007. 
Area (1) and (2) are significantly different representing category two and 
category three respectively. 
 
There is a change in grouping in case of 1998 and 2007. While in 1998, area 
(2) and (3) were similar in their stocking density, in 2007 area (3) and area 
(4) become similar in stocking density as a result of small increase in 
number of trees in area (2) compared to increase in area (3). The huge 
increase in number of trees in area (4) gave reason to classify it with area (3). 
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The results shown in figures 5.6, 5.7 and 5.8 indicate that significant 
variations in stocking density were exhibited during the period 1998 to 2007 
in the four areas. This phenomenon indicates an obvious conception of non-
homogeneity of stock density in Umabdalla forest reserve. Areas (1) and (4) 
were in poor stock compared with areas (2) and (3) in 1998. While in 2007 
area (1) stocking density decreased as a result of continuous harvesting and 
area (4) became the best stocked area due to minimization of clear felling of 
trees as a result of returning of internally displaced people to their home 
villages. 
 
The decline in stocking density in areas (1) during 1998-2007 was due to 
intensive tree clearance for agricultural purposes, and fuelwood for sales and 
local use, building poles in addition to over-grazing and other livelihood 
needs. Practicing of harmful activities mentioned above inside the forest 
reserve were attributed to various reasons or causes mainly related to civilian 
war (Rebellion of some Nubas) early 1990s, especially at Elfaid Umabdalla 
area, when many villagers were displaced seeking for secure home. Some of 
those displaced people settled in and around the eastern part of the forest 
reserve, which was represented as area (4) in this case study. As a result of 
lack of security, local communities could not go so far distances to obtain 
their needs of the forest products and growing crops. Therefore, they 
attempted to satisfy their needs from the forest reserve, which finally led to 
severe tree cover depletion in area 4 compared to areas (1), (2) and (3) as it 
appears in the inventory of 1998. The situation might have changed after 
1998 closer to 2007, resulting in more settlement in these areas than area (4). 
Hence, area (4) showed improvement in stocking while area (1) witnessed 
decline in stocking density.  
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5.3 Biodiversity by area category 
Although amount of stocking densities at each area, exhibited more variation 
during the years 1998 and 2007, but at the same time a diversity in tree 
species should have occurred. Table (5.6) shows that there were 21 tree 
species common to the four areas. Then 32 species are found in Umabdalla 
forest reserve not common to the four areas, but they add to the biodiversity 
of the forest. Species like Sarih and Sereira are found only in area (1) and 
species like Umshutur and Gomaiz are found only in area (2). Species like 
Abusuruj and Shosh are found only in area (3). Some species are found 
common to two areas and others were found common to three areas. 
 
Table (5.6) shows that there were 18 tree species in area (1) measured in 
both inventories of 1998 and 2007, beside 11 species reported only in year 
1998 and other 2 species in year 2007. That means area (1), has an alpha-
biodiversity of 31 species. The abundant species in area (1) were recorded in 
the two inventories while the rare ones have limited chance of being 
measured again. They might have disappeared. Area (2) had 22 tree species 
recorded in both 1998 and 2007 inventories, and other 4 species recorded in 
1998 only and other 4 species recorded in 2007, making alpha-biodiversity 
as 30 species in area (2). For area (3), the alpha-biodiversity was 31 species 
with 19 species common to both inventories, 4 recorded in 1998 and 8 
recorded in 2007. The least number of tree species was recorded in area (4) 
having 26 species of alpha-biodiversity with 17 species common to both 
inventories, in addition to 8 species recorded in 2007 and only one species 
recorded in 1998 inventory. However, it is clear that the alpha-biodiversity 
in the four areas is close to each other varying between 26–31 species. In 
total, they make an alpha-biodiversity of 53 species over the whole area. 
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Table 5.6 Diversity of tree species between the four areas during the years 
1998 and 2007 
 
Area 1 Area 2 Area 3 Area 4 
No. of Shared       18             22  19  17 
Acacia senegal Acacia senegal Acacia senegal Acacia Senegal 
Ziziphus spina-christi Ziziphus spina-christi Ziziphus spina-christi Ziziphus spina-christi 
Anogeissus leiocarpus    Anogeissus leiocarpus   Anogeissus leiocarpus   Anogeissus Sp.   
Acacia gerrardi    Acacia gerrardi   Acacia gerrardi   Acacia gerrardi    
Combretum glutinosum   Combretum glutinosum  Combretum glutinosum  Combretum Sp. 
Dalbergia melanoxylon Dalbergia melanoxylon Dalbergia melanoxylon Dalbergia Sp.  
Boswellia papyrifera   Boswellia papyrifera  Boswellia papyrifera  Boswellia papyrifera  
Albizia amara     Albizia amara  Albizia amara  Albizia amara    
Commiphora africana   Commiphora africana  Commiphora africana  Commiphora africana  
Tamarindus indica   Tamarindus indica  Tamarindus indica  Tamarindus indica   
Balanites aegyptiaca    Balanites aegyptiaca   Balanites aegyptiaca    Maerua angolensis 
Piliostigma reticulatum     Piliostigma reticulatum   Maerua angolensis Dichrostachys Sp.
Dichrostachys cinerea   Dichrostachys cinerea   Ziziphus abyssinica Acacia seyal   
Acacia seyal Acacia seyal Sterculia setigera     Lannea  fruticosa  
Sterculia setigera       Sterculia setigera   Sclerocarya birrea  Sclerocarya birrea  
Bauhinia rufescens        Sclerocarya birrea  Terminalia brownii   Terminalia laxiflora  
Acacia polycantha   Acacia polycantha   Stereospemrum Sp. Lannea schimperi
Acacia sieberana   Stereospemrum Sp. Terminalia laxiflora      
 Terminalia laxiflora  Lannea schimperi  
1998               = 11         Lannea schimperi    
Stereospemrum Sp. Lannea  fruticosa   1998 = 4 1998              = 1  
Grewia mollis Acacia sieberana   Acacia seyal Stereospemrum Sp.
Lannea schimperi   Disopyros Sp.  
Sclerocarya birrea    1998           = 4 Lannea  fruticosa  2007               = 8 
Acacia tortilis Grewia mollis Prosopis africana Balanites aegyptiaca    
Terminalia laxiflora    Acacia tortilis  Acacia sieberana    
Terminalia brownii     Disopyros Sp. 2007 = 8 Acacia polycantha   
Albizia aylmeri  Kigelia africana Dichrostachys cinerea   Piliostigma Sp.    
Gardenia lutea  Piliostigma reticulatum  Sterculia setigera     
Boscia angustifolia 2007           = 4 Xeromphis nilotica Xeromphis nilotica
Grewia tenax   Maerua angolensis Gardenia lutea Terminalia brownii    
 Xeromphis nilotica Grewia tenax   Disopyros Sp.  
2007               =  2 Gardenia lutea Calatropis procera   
Maerua angolensis Ficus sycomorus Erythrina abyssinica  
Xeromphis nilotica 
 
 Grewia mollis  
                          31                     30  31         26                 
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5.4 Factors affecting forest cover in Umabdalla forest reserve 
The results indicate that the tree species in Umabdalla natural forest reserve 
are exposed to continuous pressure that affects their stocking and 
composition. Tree species are exposed to various levels of preference, which 
affect their existence. Some tree species are more preferred for firewood 
while others are more preferred for uses like building poles or furniture. Still 
others are preferred for their non-wood products. Trees preferred for wood 
production are more endangered than those preferred for non-wood products 
(Elsiddig 2007). Trees are also felled to prepare the land for agriculture. In 
many cases, the greatest pressure on forests is that of land hunger, and the 
need to clear forestland for agriculture. But excessive cutting of trees for 
fuelwood, building materials or overstocking with livestock can also reduce 
the regenerative capacity of local tree resources, pushing them into an 
accelerating process of depletion. 
 
In a socio-economic survey carried out by the present study among local 
communities the respondents have many answers about causes that led to 
declining trends of tree covers.  
 
Table 5.7 shows the main factors that are behind the deterioration of the tree 
cover in natural forest reserves, as mentioned by the respondents. The causes 
of forest damage as perceived by the local communities (Table 5.7) can be 
summarized in five factors, namely: 
- Wood consumption 
- Fire damage 
- Natural factors (drought) 
- Grazing 
- Lack of awareness  
 51 
 
 
 
The extent of damage caused by each factor or combination of factors varies 
as indicated by the percentage of the respondents perceiving the damage. 
The majority of respondents (74%) mentioned that, consumption of wood 
products constitutes the major cause of tree damage. Some of the 
respondents (48%) indicated that wood consumption alone is the major cause 
of tree cover damage.  
 
Table 5.7 Factors affecting tree stock in Umabdalla natural forest reserve 
Factors No of respondents  Percent     
Consumption of wood only                  48        48 
Natural factors                   11        11 
Fires                  11        11 
Wood consumption + Fires                   09          9 
Wood consumption + Natural factors                   09          9 
Wood consumption and grazing                   08          8 
Lack of awareness                  02          2 
Natural factors + Fires                     02          2 
Total                100      100 
  
However, some of the respondents who consider wood consumption as a 
cause of destruction of forests perceive that this factor is associated with 
natural factors as perceived by 9% or with fires 9% or grazing 8%. Hence, 
wood consumption represents a major cause as mentioned collectively by 
74% of the respondents. Natural factors alone and fires alone are each 
indicated by 11% of respondents. However, each of these two factors is 
mentioned collectively by 22% (Table 5.7). That means natural factors and 
fires come next after wood consumption as causes of the forest destruction. 
Lack of awareness was mentioned only by 2% of the respondents. Table 5.7 
indicates the level of awareness of the local people about the factors that 
cause forest degradation and destructive factors that threaten the trees and 
the natural forests. 
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The study area is an example of natural forest reserves that suffer from all 
causes of tree damage, attributed to natural factors as well as the community-
based causes. The most serious factors having severe effect to the trees in 
Umabdalla forest reserve as indicated by a group discussion with the 
respondents are represented by combination of factors. Illegal cutting of 
trees (for buildings, fuelwood, handcrafts and other uses) and overgrazing 
(trees lopping and browsing) are the main factors causing the destruction of 
the forest reserve beside fires (Appendix 4.2). 
 
Also, clearance of forestland by peoples for crops growing is an additional 
effective factor that cause removal of trees and may damage natural 
regeneration. Other unclassified reasons of damage to the forest reserve as 
mentioned by some people in response to group discussion include drought 
and other natural factors. 
      
There are many problems confronting the efforts of forest reserve 
conservation, in spite of the location of Umabdalla forest reserve FNC office 
at Umabdalla village and the presence of the camp inside the forest. Because 
the forest reserve represents an important animal’s route (Masar), some of 
the nomads and semi-settled herders are usually staying in and around the 
forest for long time during the seasons of migration from North-South and 
vise-versa and few of them stay all autumn. In addition to that, Umabdalla 
village is considered as a very important centre of shopping (marketing) and 
sales for the nomads at that area. Usually the most palatable and green forage 
species are the species most facing the grazing damage.  
 
The intensive trees lopping generally occur during the beginning of the 
rainfall season, when trees start foliating and within the periods directly after 
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the end of that season, coherently with the nomad’s migrations. Acacia seyal, 
Boswellia papyrifera and Balanites aegyptica are being observed as the tree 
species most affected by lopping and cutting, due to their unapproachable 
crowns by small animals such as cattle, goats and sheep. Heavy browsing of 
Acacia senegal, Ziziphus spina-christi and Acacia seyal was also reported. 
The other tree species are affected by grazing in various levels, depending on 
their abundance and preference for animal feeding. 
                   
Forest fire is one of the main factors, which, contribute in forest and land 
degradation processes and a major problem facing the natural forest 
development. Annually, fires destroy many thousands of hectares in the 
natural forest resources, leaving serious economic impacts. In spite of the 
absence of reports about fires, but the FNC and local communities, classified 
fires as among the dangerous factors that constitute the most negative effects 
in the forest reserves. 
 
Collection of honey usually cause fires outbreak from the smoking process 
practiced by honey collectors. Fires caused by honey collectors and by 
herders’ after cooking meals burn trees and grasses. In addition, voluntary 
fires may occur, as a result of reactions of some arguments or miss 
conception between the FNC responsibilities and nomads and or less aware 
people. 
          
Fires damage the regeneration and some seeds of tree species in natural 
forests, the reason that lead to loss and decrease of various important species. 
However, fires are destroying the underground cover and hence the 
degradation of pastures. The poor range has encouraged herders to lop trees.  
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5.5 Decrease of tree species due to different factors   
Table (5.8) shows the trees that have the highest rates of decrease due to 
frequent fires and illegal tree felling and others as mentioned by the 
respondents. Table (5.8) shows people’s perception towards situation of 
individual tree species and the danger facing each one. The greatest damage 
is facing Acacia seyal (Talih) as mentioned by 25.7%. Extensive agriculture 
and production of firewood and charcoal are among the main reasons for 
vast area clearance of Talih. However, the profuse regeneration of Talih may 
compensate for the loss. Dalaib is one of the most endangered species as 
mentioned by 21.6% of the respondents being removed for use as building 
poles. The pressure on Heglieg is very high as mentioned by 14.2%, but the 
ability of Heglieg to reproduce itself by root suckers constitutes the major 
solution for the species regeneration. Homaid cutting for furniture purpose 
coupled with the difficulty of regeneration constitute threats to the species. 
Hashab on the other hand is cleared for land preparation for agriculture. 
However, Hashab develops on abandoned agricultural lands. 
 
Table 5.8 Tree species sharing high rate of decrease  
Species Respondents % Species Respondents % 
Talih   38 25.7 Sahab  6 4.1 
Dalaib  32 21.6 Habeel  5 3.4 
Hegleig   21 14.2 Tabaldi  4 2.7 
Homaid  16 10.8 Abanoose  3 2.0 
Hashab 11 7.4 Gembeel  2 1.4 
Taragtarg  10 6.7  
 
The continuous decrease of stocking of some species was related to 
extensive utilization for domestic needs or for commercial use. The 
respondents indicated that Acacia seyal (Talih) is the tree species that faces 
severe damage, due to its extensive use for local consumption as fuelwood 
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and building materials and for marketing purposes because of high revenue 
return achieved from selling of its charcoal. In addition to heavy use of Talih 
for firewood, charcoal and building poles, the animal herders due to its high 
nutrition value intensively lop Talih. Talih is also extensively felled to 
prepare the land for agriculture. Other species like Hegleig, Homaid, 
Taragtarg, Sahab and Habeel face similar pressures (Table 5.8). 
 
From the history of the study area Dalaib was one of the species that had a 
considerable account in the stock, but this species was intensively removed 
for local use or income generation purposes. In the forest reserve, under 
study the Dalaib natural regeneration is mostly damaged, because local 
people are uprooting seedlings to be used as food known as (Halook). 
 
Although the uses of Taragtarg and Hashab species are limited mostly for 
non-wood products, but their damage was due to expansion of agriculture 
besides lopping for grazing as mentioned by 6.7% and 7.4% respectively. 
Lack of regeneration of Taragtarg species is listed among the major causes 
that lead to the decreasing of the species. In addition, there are many 
endangered species like Abanoose; Tabaldi and Sahab due to lack of 
regeneration. Damage of regeneration by intensive forest fires, especially 
during the seasons of high rainfall (tall grasses) is another main factor in 
declining tree species stock. 
 
Solution to forest degradation is vested in proper management as an 
important approach to be applied to create environmental balance and to 
provide various forest products to satisfy stakeholders’ demands without 
causing forests and lands injuries. However, studies to assess and evaluate 
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the situation of natural forests and land uses (investment map) are becoming 
important issues to consider of present and future needs. 
  
Tree plantation and protection are among methods that ought to be given a 
priority to conserve forests and land resources against deterioration. In the 
socio-economic survey, which was carried out at the villages and nomads 
home (Forgan) in and around the forest reserve under the study, 87% of the 
respondents said that tree planting is the best means for reforestation and 
compensation for lost tree species. Other 13% of the respondents said that 
increase in tree cover could be achieved by protection of trees from different 
factors of damage (Table 5.9).  
 
Table 5.9 Perception of local people for natural tree species reforestation   
Ideal means No of respondents Percent (%) 
Plantation 87 87 
Protection 13 13 
Total 100  
 
5.6 Forest products and uses 
The FNC set strategies that natural forest reserves are suggested to be 
managed for protective and productive goals, in addition to other objectives 
like research and training purposes. The local communities living in or near 
the natural forests are mostly getting more benefits of various wood or non-
wood forest products. The roles of forests for food production and poverty 
alleviation, especially for rural people, are stated with other roles of forests. 
The forests and other tree systems constitute an important component of 
household food supply and contribute to world food security. An assessment 
was made of the role of wood and non-wood products in the food system of 
developing countries. It is estimated that about 300 million people annually 
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earn part or all of their livelihood and food from forests. A total of about $90 
billion are earned from non-wood products harvested each year. Forest 
products in Sudan also constitute important sources of food and income 
generation to many people from direct collection or as a marketing 
commodity. 
  
Table (5.10) shows the types of forest products that contribute to income 
generation of the respondents at Umabdalla area. Many people in Umabdalla 
area have various sources of forest products (wood and non-wood) to 
generate money. Table (5.10) indicates that 68% of the respondents use 
forest products for income generation. The majority of people use non-wood 
products. Table (5.10) indicates that gums constitute the main material for 
income generation for 73.5% of the respondents that use forest products in 
their annual income generation in the study area.  
 
The use of forest fruits for income generation comes next constituting 
38.2%. Rope making industry might be difficult and only 3.0% mentioned 
their relation to ropes production. The use of wood products for income 
generation is adopted by few people representing 8.8% for firewood and 
charcoal, 8.8% for local furniture and 7.4% for building material (Table 
5.10). 
Table 5.10 Types of forest products contributing to the respondent’s income 
generation 
Type of forest products No. of respondents % 
Gums  50 73.5 
Fruits 26 38.2 
Charcoal and fire wood  6   8.8 
Local furniture  6  8.8 
Building materials  5  7.4 
Ropes   2  3.0 
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The economic importance of gum arabic and luban gum as a marketable 
commodity is well recognized by Sudanese merchants in the local market or 
for export. Elsiddig 2007 stated that gums (Gum arabic from hashab Acacia 
senegal and frankincense, locally known as luban, from Taragtarg Boswellia 
papyrifera) are known to be important non-wood forest products, being 
important source of income and in the list of the export commodities of the 
Sudan. In various areas of the Sudan, luban is used for fumigation at home to 
produce nice smell from its smoke. Some tree fruits and other products are 
used for medicinal purposes and constitute an income source for some local 
people. Gum arabic has some medicinal benefits in relation to kidney 
problems.  Besides commercial benefits, forests fruits are providing foods 
and other domestic uses to satisfy some rural livelihood’s needs.  
 
In Umabdalla forest reserve, the areas of Acacia senegal and Boswellia 
papyrifera are annually distributed to gum tappers through contracting forms 
to control their work inside the forest reserve and to encourage the farmers 
for gum tapping, based on licenses provided by FNC with low fees.  
 
Forest products represent an essential source in the livelihoods of the local 
communities. In many villages and small towns, the contribution of forests 
and trees to food supply is essential for food security, as they provide a 
number of important dietary elements that the normal agricultural produce 
does not provide adequately. Other source of income generation is that 
women collect gravels from the forest reserve and sale it to support their 
living (Appendix 5.5). 
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5.7 Preferred tree species 
People in the study area know many tree species. In the group discussion, it 
was obvious that they know all the tree species in Umabdalla forest reserve 
and they define tree species by local names. Each of the tree species in the 
list of 53 species are known locally by local names. However, there are few 
tree species preferred by the local people because of the direct benefits 
obtained from them (Table 5.11).  
      
Table 5.11shows that, Heglieg is the most preferred tree species as 
mentioned by 89.7% of the respondents, mainly for its fruits by 79.4%. It 
provides medicinal use as mentioned by 23.5%. Other minor uses include 
fodder, fuelwood, furniture and honey. 
Talih comes second in preference as mentioned by 82.4%. Talih is preferred 
for its best quality of fuelwood as mentioned by 73.5% of the respondents, 
while 20.6% mentioned that their preference for the species is for its 
building poles. Limited use is related to gum 4.4%, fodder 8.8% and honey 
4.4% (Table 5.11). 
 
Hashab ranks in third position being preferred by 72.1%, mainly for gum 
production by (70.6%), its use for fodder and building material 3% and 3% 
respectively. Tabaldi was mentioned in the fourth position by 69.1% it is 
preferred for its fruits as mentioned by 67.6% including medicines 
mentioned by 16.2% and for its use for water storage mentioned by 17.6% as 
shown in (Table 5.11).   
 
It is clear from tables 5.10 and 5.11 that the majority of the people in the 
study area use forests for non-wood production as source of income or for 
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domestic uses in single or in combination. Table 5.10 shows that 73.5% use 
trees for gum production (45.5% gum only), 38.2% use trees for fruits 
production (8.8% fruit only) and 3.0% produce ropes (beside others). Few 
respondents use fuelwood, furniture and building poles for income 
generation constituting 8.8% (2.9% only fuelwood), 8.8% (2.9% only 
building materials) and 7.4% (4.4% only furniture) respectively.    
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Table 5.11 the most preferred tree species and their uses 
 
 
Species No. of  
respondents 
Gum 
Arabic 
Forage Building 
materials  
Fuel- 
wood 
Fruits Medicines Furniture Others 
Hashab 49 48 2 2 - - - - - 
Sahab 20 - - 20 2 - - - - 
Hegleig 61 - 3 - 2 54 16 2 2
Gembeel 21 - - - - 3 - 20 - 
Talih 56 3 4 14 50 - - - 3 
Aradaib 34 - - - - 32 7 - -
Sidir 45 - 1 4 - 43 5 - 2 
Dalaib 18 - - 10 - 14 1 - - 
Tabaldi 47 - - - - 46 12 - 11 
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CONCLUSIONS 
 
- Natural forest reserves provide rural and urban communities by forest 
products and other services in diverse manners. 
- Biodiversity of forestry species is very important to provide options of 
uses, and this may decrease the pressure on certain species if the 
natural forest reserves are managed on sustainable basis, putting the 
local communities’ needs in consideration.  
- Conservation and management of natural forest reserves to satisfy all 
objectives of reservation on a sustainable basis is often difficult to be 
achieved, because of increasing needs of local people to the forest 
products with lack of reliable data of forest resources. This requires an 
integrated study between the needs and forest resources, considering 
the alpha-biodiversity of tree species. 
- Because most of tree species that are preferred to woody products 
were more degraded, the local people tend to depend on non-wood 
forest products for income generation rather than on wood products. 
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RECOMMENDATIONS 
 
- Due to the important roles of natural forest reserves in South 
Kordofan, for the forest products and other services, attention should    
be given to their conservation, protection and management on sustain- 
able basis. 
- Diversity of tree species should be given a high consideration, in order 
to augment the biodiversity of trees especially those species exposed 
to intensive uses and lacking for or having a very rare regeneration. 
- Forestry extension should be intensified among different levels of 
local people around Umabdalla forest reserves to raise awareness 
about natural forest reserves and their various benefits that cannot be 
achieved from other sources. In addition to promotion of house 
nurseries to participate in tree species seedlings augmentation and 
provision of local consuming options (alternatives). 
- Introduction of integrated agroforestry system in forest reserve land 
under FNC control to achieve the purpose of forest reforestation and 
provision of lands for people who are in need of agricultural land. 
Most economical tree species should be chosen for planting.  
- Successive assessment should be given consideration for providing 
reliable information of tree species density, composition and structure 
in order to draw a plan for sustainable management. 
- Attention of FNC must be given for annual early clearance and 
opening of the forest reserve fire lines and segmentation of the forest 
reserve into small units (compartments) to ease its management.   
- Encouragement of local people to participate in natural forest reserve 
protection, conservation and reforestation. Planting of trees on their 
own farms or adoption of community forests to reduce pressure on the 
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forest reserve should also to be encouraged.           
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APPENDICES 
Appendix 4.1. Form of Natural Forest Reserve Inventory  
Date…………Forest name…..........................Crew name…................              
Survey line no….........Sample plot no.............Sample plot area (ha)…...          
Tree 
no.
Tree
 species
DBH(cm) Ht(m) Regeneration  Remarks
species No.
1.  
2.  
3.  
4.  
5.  
6.  
7.  
8.  
9.  
10. 
11. 
12.       
13.       
14.       
15.       
 
DBH (cm) = Diameter of tree at breast height in centimeters, Ht (m) = 
Height of tree in meters. 
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Appendix 4.2. Form of Socio-economic survey on forest reserve 
management in collaboration with local   communities.   
1- Name………………..           2- Sex………………          3- Age………………  
4- Educational level…………………………………5- Occupation …................... 
6- What are the common trees known for you?   
7- What are the most useful tree species for you? 
Priority of uses Tree species  
   
  
  
  
  
  
  
 
8- What are the most tree species decreasing in density? And is there any 
natural regeneration for them?.......................................................................... 
If there any decrease, the cause of decrease is that (options): 
a- Consumption of wood  b- Natural factors  c- Fires  d- others  
9- Did you participate in forestry plantation? If answer is NO, Why do you 
not participate? ….............................................................................................  
10- Do you own agricultural land? If answer is yes, is it (options):       
a- Gubracca.                     B- Mechanized scheme.                     C- Others  
11- Do forest products contribute in your income generation? If answer is 
yes, what those types of products. 
12- Do you care about forestry protection and reservation? If answer is, yes 
what is your role(s) in forest protection? 
13- What are the suitable means for reforestation of lost tree species? 
14- What are the serious injuries that facing the natural forest reserve? And   
15- What is needed from FNC to encourage local peoples to participate in 
afforestation and protection of natural forest reserves? ……………………. 
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16- Do you desire to collaborate with FNC in management of forest 
reserves?   
Yes ( )                                                                   No ( )   
If the answer is yes, how is that type of participation (options)?  Through:   
a- voluntary committees.   B- Traditional leaders.   C- Community members.    
D- Others.      
17- Do you know that Umabdalla forest is a governmental forest reserved? If 
the answer is yes, do you or you know who practices agriculture, animals 
herd, tree cutting for buildings or other uses, gums tapping and others? In 
side the forest reserve.     
18- What is your observation on the present stock density and composition in 
the forest reserve during 1998-2007? (Options), a- Not changed.  B- 
Increased in density and tree types.  C- Appearance of new denser species 
and decrease of density of some species. D- Decrease in density and species.  
19- What are the species that newly appeared within the forest reserve? 
20- What are the preferred tree species in the following uses? 
 
Type of tree(s) Type of use 
Charcoal 
 Fire wood 
 Building boles 
Local furniture  
 Fruits and seeds for food 
 Honey production 
 Non-wood products (gums (arabic, 
luban)  
 
 
 
 
 74 
 
 
 
             Appendix 5.1. List of tree species in Latin and local names 
Latin name of species Local names
Anogeissus leiocarpus   Sahab 
Gardenia lutea  Abungawi 
Combretum glutinosum   Habeel  
Acacia senegal   Hashab 
Acacia seyal  Talih 
Dalbergia melanoxylon  Abanoose 
Balanites aegyptiaca    Heglieg 
Acacia polycantha   Kakamout 
Ziziphus spina-christi   Sidir  
Stereospemrum kunthianum Khashkhash
Tamarindus indica   Aradaib 
Terminalia brownii    Subagh 
Albizia amara   Arad
Boswellia papyrifera   Taragtarg 
Acacia gerrardi    Salgam 
Lannea schimperi Melais                             
Sclerocarya birrea   Homaid   
Dichrostachys cinerea   Kadad   
Piliostigma reticulatum   Kharoub 
Sterculia setigera   Tartar   
Grewia tenax   Godaim  
Acacia sieberana   Kook   
Commiphora africana   Gafal 
Disopyros mesplliformis Ghogan      
Terminalia laxiflora   Darout  
Bauhinia rufescens   Kulkul   
Lannea  fruticosa   Layoon   
Maerua angolensis Umtakerni
Combretum aculeatum 
Albizia aylmeri 
Boscia angustifolia 
Acacia tortilis 
Kigelia africana 
Prosopis africana 
Grewia mollis 
Gardenia lutea 
Xeromphis nilotica 
Calatropis procera 
Erythrina abyssinica 
Ficus sycomorus 
Ziziphus abyssinica 
Vitex doniana 
Crateva adansonii 
Oxytenanthera abyssinica 
Vangueria madagascariensis  
Boscia angustifolia 
Borassus aethiopum 
Acacia mellifera 
Lannea humilis 
Grewia villosa  
Acacia nilotica 
Cordia africana 
Mearua angolensis 
Shehait 
Sereira 
Saraih 
Seyal 
Umshutur 
Abusuruj 
Basham 
Ummedaika 
Shager elmerfaeen 
Osher 
Shosh 
Gomaiz 
Nabag elfeel 
Umtogolgol 
Dabkar 
Gana 
Kirkir 
Mukhait (Korsan) 
Dalaib 
Kitir 
Rutrut 
Gerigdan 
Sunt 
Gembeel 
Seraih elzaraf     
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Appendix 5.2 (plates): 
 
 
 
 
 
 
 
 
 
 
Plate (5.2.1) Stands of well stocked Acacia senegal and Ziziphus spina-
christi 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Plate (5.2.2) Factors of forest destruction (above left, felling above right 
settlement; below left agriculture; below right, natural). 
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            Appendix (5.3) Collection of gravels for income generation. 
  
 
  
 
